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Abstract 
Several nutrition monitoring related activities are carried out by the federal government in the United States. These 
include the What We Eat in America, National Health and Nutrition Examination Survey (WWEIA, NHANES), the 
Total Diet Study (TDS), and the Nutrient Availability Data (NA). The intent, purpose, and methodology of the 
activities, and their inter-relationships were examined. Mean intakes of selected nutrients common to the datasets 
were compared. It is important to consider the purpose of these datasets when comparing results. 
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1. Introduction 
Several nutrition monitoring related activities are carried out by the federal government in the United 
States (US). Data from these activities are used by the federal agencies, the private industry and academia 
for many purposes. Some of the major uses of these data include assessing the health and nutritional 
status of the US population, developing and evaluating dietary guidance and dietary intake 
recommendations, evaluating food assistance programs, assisting policymaking in the areas of food 
safety, food fortification, tracking dietary trends and patterns, enhancing the understanding of diet-disease 
relationships, and setting nutrition research priorities [1]. 
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The objective of this report is to provide the scientific community with a brief overview of the federal 
nutrition monitoring-related activities in the United States so as to better understand their purpose and 
methodology, how they are related to each other, and how they differ. Estimates of nutrients common to 
these datasets were also compared. Food intake estimates were not compared for this report.  The views 
expressed here are those of the authors and do not necessarily reflect the positions of the U.S. Department 
of Agriculture or the Food and Drug Administration. 
1.1. Overview of the Federal Food and Nutrition Related Monitoring Activities in the United States 
The current nutrition monitoring activities in the United States are mandated by the National Nutrition 
Monitoring and Related Research Act of 1990 that requires the US Department of Health and Human 
Services (DHHS) and US Department of Agriculture (USDA) to implement a coordinated program of 
nutrition monitoring [2]. The federal monitoring systems include: the What We Eat in America, National 
Health and Nutrition Examination Survey (WWEIA, NHANES), jointly conducted by the DHHS and 
USDA; the Total Diet Study (TDS), conducted by the US Food and Drug Administration (FDA), DHHS; 
and the Nutrient Availability Data compiled and released by the USDA. A brief overview of each of the 
three activities, their purpose and methodology follows. 
What We Eat in America, National Health and Nutrition Examination Survey (WWEIA, NHANES) 
NHANES is the major national health survey in the United States designed to assess the health and 
nutritional status of adults and children. WWEIA is the dietary interview component of NHANES, and is 
conducted as a partnership between the two federal departments - DHHS and USDA. The National Center 
for Health Statistics (NCHS), DHHS is responsible for the sample design and data collection, and the 
Food Surveys Research Group (FSRG), Beltsville Human Nutrition Research Center (BHNRC), 
Agricultural Research Services (ARS), USDA is responsible for the survey’s dietary data collection 
methodology, maintenance of the databases used to code and process the data, and data review and 
processing. The WWEIA, NHANES has been a continuous survey since 2002, with data released every 
two years [3, 4]. 
The NHANES is a stratified, multistage design survey and provides nationally representative estimates 
of the civilian, non-institutionalized population in the United States. It combines interviews and physical 
examinations for a nationally representative sample of about 5,000 persons each year [3, 4]. As part of the 
dietary component of the survey, the participants complete an in-person 24-hour dietary recall followed 
by a second 24-hour dietary recall via phone approximately 3-10 days after the first dietary interview, 
using the USDA’s 5-step Automated Multiple-Pass Method [5].  The foods and amounts reported by the 
respondents are then coded using the Food and Nutrient Database for Dietary Survey (FNDDS). The 
FNDDS is a database of foods, their nutrient values, and weights for typical food portions. It contains 
over 7,000 foods and beverages, food energy and 64 nutrient and food components for each of these foods 
and beverages, and over 30,000 portion weights [6]. The nutrient values for the FNDDS are derived from 
the USDA National Nutrient Database for Standard Reference (SR), maintained by the Nutrient Data 
Laboratory (NDL), also at the BHNRC, ARS, USDA [7]. Nutrient intakes by the US population are 
calculated by multiplying the reported amount of the foods and beverages from the 24-hour recalls by the 
nutrient values in the FNDDS. 
Total Diet Study (TDS) 
The Total Diet Study (TDS), also referred to as the market basket study, is an on-going program since 
1961 to monitor the food supply for levels of chemical contaminants, pesticide residues, industrial 
chemicals, and toxic and nutritional elements.  The TDS is a collaborative effort among FDA’s 
laboratories, regional and district offices, and the Center for Food Safety and Applied Nutrition.   
Samples of foods are purchased four times a year, once from each of four regions (West, North 
Central, South, and Northeast) of the US. The foods are purchased at retail grocery stores and fast food 
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restaurants in three cities in each region and are then shipped from the collecting locations to the FDA’s 
Kansas City District Laboratory. The three food samples from each city are prepared in a table-ready 
form and then combined to create a single analytical composite of each TDS food. Currently about 280 
foods are analyzed for 16 elements as well as selected contaminants and pesticide residues in this 
program [8]. The foods collected represent foods generally consumed in the United States, based on the 
national food consumption survey, such as WWEIA, NHANES. Intakes of nutrients, contaminants, and 
pesticide residues by the US population are calculated by multiplying the mean analytical levels found in 
TDS foods by the average consumption amounts for each food.  
Nutrient Availability Data (NA) 
The Nutrient Availability Data also referred to as the Nutrient Content of the U.S. Food Supply data 
measures the amount of nutrients available for consumption on a per capita and per day basis. The Series 
dating back to 1909 allows examination of historical trends and is needed to monitor the food supply's 
potential to meet the nutritional needs of the U.S. population. The series is created by the USDA’s Center 
for Nutrition Policy and Promotion (CNPP) and is jointly released by the CNPP and the USDA’s 
Economic Research Service (ERS) [9, 10].  
The Nutrient Availability Data are based on the ERS’s Food Availability Data. The Food Availability 
Data measures the availability of over two hundred commodities, by accounting for domestic agricultural 
production, imports, exports, beginning and ending stocks, and non food (e.g., industrial) uses. Examples 
of commodities include fresh and processed meats, egg, milk, peanuts and soybean oil. This second series 
is updated annually and includes per capita food availability that is a proxy for actual food intake [9]. 
ERS also releases the Loss-Adjusted Food Availability Data, which is adjusted for food spoilage, plate 
waste and other losses, to more closely approximate actual per capita intake. However the NA data series 
does not use the loss-adjusted data. This is a limitation for the NA data as it overestimates nutrients 
available for consumption. The Food Availability Data along with the nutrient composition of the edible 
portion of these foods, obtained from the SR (NDL, BHNRC, ARS, USDA), form the basis for the 
Nutrient Availability Data Series. The series provides information on availability of food energy and 27 
nutrients, and the percentage contributions of nutrients by major food groups on a per capita basis.   
2. Methods: Comparison of nutrient estimates from the three datasets 
Mean daily estimates of nutrients, as applicable were determined for each of the three monitoring 
activities, and compared for nutrients common to the datasets. Standard errors of the means were 
determined for WWEIA and TDS datasets. Details of the analysis for each of the three activities follow. 
x WWEIA, NHANES: Twenty-four hour dietary recalls from a nationally representative sample of about 
9,118 individuals of all ages (excluding breast-fed children) from WWEIA, NHANES 2007-2008 were 
used to provide the dietary intake data. Two non-consecutive days of dietary recall were obtained. Day 
1 of these recalls was used for the analysis. Detailed descriptions of the survey design, methodology, 
and data collection of WWEIA, NHANES are well-documented [3, 4]. Foods and beverages reported 
by the respondents were then coded using the FNDDS 4.1 [6]. Nutrient values in FNDDS 4.1 are 
based on SR, Release 22. Mean intakes were then estimated for energy and 26 nutrients. The results 
were weighted to produce mean (SE) national probability estimates for the US population using SAS 
version 9.2 (SAS Institute, Inc., Cary, NC) and SUDAAN 10.0 (Research Triangle Institute, Research 
Triangle Park, NC). Dietary sample weights were used to provide national estimates and to adjust for 
differential non-response and sampling design. 
x TDS: The average of nutrient values from the eight market baskets, each comprising 286 foods 
purchased and analyzed in the Total Diet Study 2007-2008 were used. The foods were analyzed for 16 
elements, among other compounds. The TDS foods were then matched with over 5,000 foods reported 
in WWEIA, NHANES based on the similarity of the foods.  Food intake data from Day1 of the two 
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24-hour recalls from WWEIA, NHANES 2007-2008, as described above were used to estimate the 
consumption amounts for the TDS foods. The daily mean (SE) intake of elements consumed was then 
calculated based on the food consumption amounts reported by NHANES respondents and the average 
analytical element content measured in the TDS foods.  The results were weighted to produce 
nationally representative estimates for the US population using SAS version 9.2 (SAS Institute, Inc., 
Cary, NC) and SUDAAN 10.0 (Research Triangle Institute, Research Triangle Park, NC).  
x NA: Estimates of per capita consumption (in pounds) of 230 commodities from 2006 were obtained 
from the Food Availability Data. The data was not adjusted for spoilage and waste. Hence it represents 
foods available for consumption and not actual intakes by individuals. These data were then merged 
with food composition data from USDA National Nutrient Database for Standard Reference (SR), 
Release 20 for energy and 27 nutrients in the raw, edible portion of these foods. These values were 
then summed to provide the per capita energy and nutrients available per day for the US population [9, 
10]. 
Estimates were then compared for nutrients common to the three datasets. Eight elements (calcium, 
copper, iron, magnesium, phosphorus, potassium, selenium, zinc) were common to all three datasets. 
Energy and twenty-six nutrients were common between the NA data and the WWEIA, NHANES. 
Sodium estimates were not compared, as the three systems are inconsistent in what is measured.  
WWEIA, NHANES measures sodium present in foods, either inherently or in processing and salt added 
during cooking, but not salt added at the table; TDS foods do not include salt added in cooking or at the 
table, whereas NA measures salt added in cooking and at table but not in processing of foods.  
3. Results and Discussion 
The purpose and methodology of the three different federal monitoring activities, along with the 
measured variables are compared in Table 1. 
Table 1.Major Food and Nutrition Related Federal Monitoring Activities in the US 
Surveillance system Purpose Method for 
determining nutrient 
intakes 
Key food and nutrition 
variable 
Sponsor agency 
What We Eat In 
America, NHANES 
Individual Nutrient 
Intake 
WWEIA, NHANES 
food intakes and 
FNDDS nutrients 
(based on SR) 
Per capita intake of food 
energy and 64 nutrients 
NCHS, CDC 
DHHS and ARS, 
USDA 
Total Diet (Market 
Basket) Study 
Contaminants and 
elements in the Market 
Basket 
WWEIA, NHANES 
food intakes and TDS 
nutrients 
Per capita intake of 16 
elements 
 
FDA, DHHS 
Nutrient Availability 
Data 
Nutrient Availability  
in the U.S. food supply 
 
Food Availability Data 
and SR nutrients 
Per capita availability of 
food energy and 27 
nutrients in the U.S. food 
supply 
ERS and CNPP, 
USDA 
 
The common elements among the three activities are the food intake data from the WWEIA, NHANES 
and the food composition data from SR. Food intake data from WWEIA, NHANES are used to determine 
the foods in the TDS market basket as well as the mean consumption amounts for the TDS foods. Food 
composition data from SR is used to provide the nutrient values for NA and about 3,000 foods in SR 
provide the basis for the approximately 7,000 foods in FNDDS, the data base used to calculate the 
nutrient intakes for WWEIA, NHANES [11]. In addition, analytical data from TDS supplements other 
food composition data in the SR. An overview of the three surveillance systems showcases the close 
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collaboration between the different agencies within the federal government in the area of food and 
nutrition monitoring. However, further possibilities for collaboration and avoidance of overlap of work, 
especially in today’s environment of limited resources need to be explored.  For example, FDA and 
USDA could further enhance collaborations to identify priority foods and elements that would be jointly 
addressed across agency research efforts in all aspects of food analysis. 
The nutrients common to the three datasets are compared and shown in Table 2. In general, differences 
in intakes from WWEIA, NHANES and TDS were within ±15%, except for copper. This close agreement 
is not unexpected as food intakes from the same source, WWEIA, NHANES are being used. In addition, 
TDS identifies foods for its market basket based on national consumption surveys and TDS analysis 
results are also used in SR, the basis of FNDDS.  The estimates from NA were generally higher by 20-
70% from WWEIA, NHANES, except for calcium. Higher estimates for NA are expected as it represents 
the food available for consumption and does not account for losses from trimming, cooking, plate waste, 
and spoilage. The differences were even greater for energy, carbohydrate, total fat, fatty acid classes, and 
vitamin E. Kantor et al reported food loss at the retail, foodservice, and consumer levels for major 
commodity groups.  Of the commodities that are major contributors to fat, food loss was estimated at one-
third each for dairy products, fats and oils, and eggs and 16% for tree nuts and peanuts and meat, poultry, 
and fish food groups [12].  While the dietary method used in WWEIA, NHANES has been shown to be 
accurate for total energy intake, the assessment of individual fatty acids across the food supply has 
inherent limitations [13, 14].  For example, the fat used in many commercial packaged foods changes 
based on current market prices [15] and survey respondents who did not prepare their own food are 
unable to identify the type and amount of fat used. In addition, the US marketplace has been undergoing 
transformation in the type and amount of fat used for commercial packaged foods, as a result of changes 
in regulations requiring trans-fat labeling [16]. These areas of inconsistencies need to be further reviewed 
by the sponsor agencies. Improved food composition data between the two versions of SR used for the 
NA and WWEIA, NHANES estimates (SR 20 and SR 22, respectively) may have contributed to the 
differences between the two estimates [14, 17]. There were about 18,000 changes in nutrients between SR 
20, SR 21, and SR 22. These changes included changes for high consumption foods such as mozzarella 
cheese, margarine, potato and tortilla chips, chicken tenders, among others. The scope of this report was 
limited to nutrients; however, similar comparisons for food intake estimates would be of interest.  While 
comparing the estimates may provide insight into the methods and procedures used for the monitoring 
systems, it is important to keep in consideration the purpose of these datasets. 
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Table 2.Comparison of mean (SE) daily nutrient estimates in the United States 
Nutrient 
WWEIA, 
NHANES, 
2007-20081 
TDS, 
2007-2008 
NA, 
20062 
Percent Difference 
(WWEIA – TDS) 
% 
Percent Difference 
(WWEIA – NA) 
% 
Energy, kcal 2045 (23.8)  3900  -90.7 
Protein, g 77.1 (1.06)  111  -44.0 
Carbohydrates, g 253 (2.4)  474  -87.4 
Fiber, g 14.9 (0.43)  25  -67.8 
Total fat, g 77.4 (1.17)  178  -130 
Saturated fatty acids, g 26.1(0.44)  54  -106.9 
Monounsaturated fatty acids, g 28.8 (0.43)  77  -167.4 
Polyunsaturated fatty acids, g 16.2 (0.26)  39  -140.7 
Cholesterol, mg 272 (5.3)  420  -54.4 
Calcium, mg 945 (19.8) 815 (15.91) 960 13.8 -1.5 
Copper, mg 1.3 (0.03) 0.82 (0.02) 2.1 36.9 -61.5 
Iron, mg 14.7 (0.25) 13.12 (0.19) 23.4 10.7 -59.2 
Magnesium, mg 273 (6.0) 251 (4.95) 400 8.1 -46.5 
Phosphorus, mg 1285 (20.8) 1396 (21.19) 1700 -8.6 -32.3 
Potassium, mg 2486 (45.5) 2499 (43.50) 3620 -0.5 -45.6 
Selenium, mg 0.1 (1.50) 0.11 (0.00) 0.18 -6.4 -74.6 
Zinc, mg 11.5 (0.21) 10.23 (0.15) 15.5 11.0 -34.8 
Vitamin A, mcg RAE 607 (14.7)  940  -54.9 
Vitamin E, mg 7.1 (0.18)  21.1  -197.2 
Vitamin C, mg 84.5 (3.47)  106  -25.4 
Thiamin, mg 1.58 (0.026)  2.8  -77.2 
Riboflavin, mg 2.14 (0.040)  2.8  -30.8 
Niacin, mg 23.6 (0.34)  32  -35.6 
Vitamin B-6, mg 1.89 (0.036)  2.3  -21.7 
Vitamin B-12, mcg 5.15 (0.115)  8.1  -57.3 
Folate, mcg DFE 520 (7.6)  874  -68.1 
1 Nutrient values based on USDA National Nutrient Database for Standard Reference 22. 
2Represents nutrients available in the US food supply.  Nutrient values based on USDA National Nutrient Database for Standard 
Reference 20. 
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